To investigate the quality of each sample after hot pressing, synchrotron powder XRD (SPXRD) was utilized. Representative patterns of the x p = 1, 2, 5, and 6 samples of Eu 11 Cd 6-x Zn x Sb 12 solid solutions are shown in Figure S1 . The best profile matching was achieved by using the crystal structures solved for crystals of each reaction. The corresponding calculated patterns are shown as orange dashed lines overlaid on each observed pattern, shown in black. This profile matching results in the best figures of merit when the main phase with 11-6-12 structure and the minor phase related to the 9-4-9 structure were used in refinement. Samples with x p = 3 and 4 showed high volume fractions of 9-4-9 structure resulting to not be considered in this study. Lebail profile matching on the powder patterns of the other samples with x p = 1, 2, 5, and 6 showed a minor contribution from 9-4-9 structure.
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Zn Lα X-ray maps given by EMPA on single crystals and pressed pellets are provided in Figure  S2 . The average compositions with standard deviations in parentheses are also listed below the corresponding images. There is good agreement between the compositions obtained from single crystal X-ray diffraction and from EMPA. Zn distribution on all samples show homogenous samples except in x p = 2 pellet that two regions of high Zn and low Zn contents are making larger standard deviations. Figure S1 . High resolution synchrotron powder X-ray diffraction patterns for Eu 11 Cd 6-x Zn x Sb 12 solid solutions (x p = 1, 2, 5, and 6) and their overlaid whole profile refinement (LeBail method) patterns (in orange dashed lines). Their corresponding statistical figures of merit of GOF, R p , and wR p along with their experimental conditions are listed for each pattern. Figure S2 . Zn Lα X-ray maps of single crystals and pressed slices for Eu 11 Cd 6-x Zn x Sb 12 solid solutions (x p = 1, 2, 5, and 6) and their corresponding average compositions are shown. 
